Ketamine antagonizes nitric oxide release from cerebral cortex after middle cerebral artery ligation in rats.
Ischemia or hypoxia activates N-methyl-D-aspartate (NMDA) receptors and results in nitric oxide (NO) production. The purpose of this study was to investigate whether an NMDA channel blocker can inhibit NO production during ischemia. Temporary cerebral ischemia was induced by middle cerebral artery ligation while common carotid arteries were clamped bilaterally for 40 minutes in urethane-anesthetized rats. Extracellular NO concentration in the cortex was recorded through Nafion- and porphyrine-coated carbon fiber electrodes. Ketamine, and NMDA channel blocker, was administered (50 mg/kg) intraperitoneally 15 minutes before the cerebral artery ligation. During middle cerebral artery ligation, cortical NO was increased to its peak (18.76+/-3.36 nmol/L) in 7 minutes and then declined. The overflow of NO can be antagonized by pretreatment with ketamine, dizocilpine maleate (MK801), or N(G)-nitro-L-arginine methyl ester (L-NAME). Local application of nitroprusside also induced NO production. However, this effect was not antagonized by ketamine. These findings demonstrated that NO release induced by short-term cerebral ischemia can be attenuated by pretreatment with NMDA antagonists.